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DRIVE AND SELECTOR SYSTEMS FOR 
AUTOMATIC TUNING AND CONTROL 


By Clayton F.Bane, W6WB 


|t would hardly seem necessary to point 
out the great many possible applications in 
the electronic field for automatic control 
devices. Such systems might be utilized for 
automatically returning a transmitting vari- 
able capacitor to some pre-set position...or 
a roller inductor to some given turn...a pot 
to some particular resistance value...a volt— 
age control to a given setting. Actually, a 
series of such control units could operate to 
provide completely automatic bandswitching in 
a multi—-band transmitter. Devices to accomp- 
lish all these functions do exist but they are 
generally quite complex and costly and prob-— 
ably much more precise than necessary for the 
majority of simple control functions. Any Con— 
trol system, no matter how complex, consists 
basically of a driving source, (generally some 
type of motor) and a selector. The latter can 
take many forms but for most radio applica— 
tions will fall into two catagories:a select— 
or type for strictly angular rotation, (as 
would be used for a variable capacitor) and 
a linear type used possibly for selecting a 
given turn on a roller inductor. Should it be 
desirable to select any position of a single 
coil turn, the selector will combine proper— 
ties of both angular and linear selectors. 
Let's start with the simplest type of system, 
one used to return a variable capacitor to 
some pre-set position. 
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Figure 1 shows an elementary type of drive 
and selector that might be used with a vari- 
able capacitor, rotary switch, pot or volt— 
age control. Here the selector consists of 
a metal disc having a single narrow slot and 
driven by an electric motor through a suit— 
able speed reduction gear train. (1 to 4 RPM) 
Contacts capable of being positioned to any 
angular setting are arranged around the per— 
iphery of the disc. One contact is required 
for each desired angular setting of the con— 
trolled device. This arrangement is such that 
all contacts ride on the disc to form a com 
plete metallic circuit except when the slot 
in the disc occurs at the individual contact 
positioning. This may be clarified by again 
referring to Fig. 1 where it can be seen that 
the motor cannot run because the contact cut 
into the circuit by the selector switch is in 
an open position, i.e., is in the slot. If 
the selector switch is now moved to position 
3, the motor will immediately start since the 
#3 contact finger is in contact with the disc 
and thus completes the motor circuit. The 
motor, (and selector disc) will now rotate 
until contact#3 drops into the slot and breaks 
the motor circuit. Since the variable capaci-— 
tor is on the same drive shaft as the selector 
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disc and rotates with it, any given setting 
of the capacitor may be duplicated by posi- 
tioning a selector finger within the slot 
which is in line with one edge of the vari- 
able capacitor plate. This explanation as— 
sumes also that the motor can move only ina 
Clockwise direction. On the assumption that 
position #1 was now selected, (and that the 
last "idle" position was #2) the motor would 
simply continue to rotate until contact #1 
dropped into the slot. This particular ele- 
mentary system is therefore useful only where 
the device to be controlled has no rotational 
stops and is capable of full 360 degree ro— 
tation. This objection can be readily over— 
come by using a reversible-type motor and 
arranging reversal switches at 0 and 180 de— 
gree rotational points. A more serious draw- 
back is that the ability to stop cannot be 
held closer than perhaps 5 degrees due to the 
"Coasting" effect of the motor armature. This 
effect is accentuated by the fact that the 
motor work load is divided down by the speed- 
reducing gear drive to a point where the motor 
is very lightly loaded. Under these circum 
stances the positioning of the contact fing— 
ers within the disc slot would have to take 
into account the effect of coasting or else 
the slot would have to be sufficiently wide 
to avoid bypassing of the slot. There are 
probably dozen$ of patents existant by in- 
ventors who have thought up various methods 
whereby this exact effect could be eliminated 
or at least reduced. one such idea, used with 
some success in early-type motor driven BC 
receivers was to "Slug" the motor, that is, 
Change the direction of motion by a moment— 
ary reversal. Friction brakes and idler gears 
have also had due consideration. 


Most of us who have worked with this prob— 
lem commercially have long since arrived at 
the conclusion that the best way to avoid 
motor overcoast is to mechanically unlink the 
motor from the load, (and selector) with some 
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SECOND CONSECUTIVE 
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FOR THE NORTHERN 
CALIFORNIA REGION 


This is an impersonal, competitive 
award judged primarily on factors that 
bear directly upon better customer service 
and relations. We received it because we 
topped competition...carried and maintain- 
ed more complete stocks...gave better ser- 
vice...had superior technical "Know how" 
refused to settle back after winning last 
year's award but set out to put in renew- 
ed effort toward effecting operational 
improvements to provide even better cust- 
omer service. Your patronage surely made 
winning possible. Our sincere thanks.... 


@) FLOATING 


ON SHAFT 


on MATERIAL 


=== C€.S.HOLE AT 90° 
TO FIT BALL 


HALF 
BALL. 
\ EXPOSED 


an 


Ge Ji S » 
Bors 


. 


SPRING TO SOLENOID 


type of clutch. There are some really beaut i- 
ful magnetic clutches used in certain mili- 
tary equipment, these consisting of powdered 
iron material suspended in an oj] solution 
which is free to rotate with the shaft but 
which becomes virtually solid upon the appl i- 


cation of an externally applied magnetic field. 


There are simpler ways to build a clutch, 
which, while surely not to be compared with 
these precision devices, are nonetheless ade- 
quate for a great many applications. Such a 
Clutch is shown in Figure 2. Here the disc 
which is permanently affixed to the motor 
shaft has a small ball bearing set half—flush 
on the drive plate surface. The other clutch 
plate has four, (or more) countersunk holes 
drilled on the same radius as that of the ball 
in the driving plate so that when the two 
plates are pushed together by the solenoid, 
the ball will drop’ into one of the holes to 
form a mechanical linkage. This arrangement 
has sufficient power to drive any of the ap— 
paratus previously discussed. 
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is removed from the solenoid, a spring pulls 
back the selector—load plate and disengages 
it from the motor plate. The action is rapid 
and positive since the spacing between the 
two discs need only be sufficient to permit 
clearance of the ball. The flexible coupler 
type of takeup has proven to be necessary 
Since it is almost impossible to maintain 
shaft alignment and the necessary sliding 
fits when no takeup is provided. 


This clutch and selectors for use with 
variable capacitors or similar devices will 
be taken up in the next issue. Selectors for 
multi-turn roller coils, vacuum variable ca— 
pacitors or other lead-screw devices requir— 
ing twenty or more turns, will be discussed. 

NOTE:...Roger Bunce reminds us that the 
xt] oscillator shown in the last Tecnews is 
essentially intended for crystal overtone 
operation. (to produce an output frequency 
approximately equal to the third harmonic of 
the crystal.) He does not recommend it for 
double crystal frequency operation. 
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